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(54) Laryngeal mask airways and their manufacture 



(57) The mask 1 3 of a laryngeal mask assembly has 
a mount 20 and an integral cuff 21 at the patient end 14 
of a tube 1 . The mount 20 is of a thermoplastic material 
and the cuff 21 is made by blow moulding from the ma- 



terial of the mount. A separate retaining plate 30 seals 
an edge of the cuff 21 with the mount 20 and traps an 
inflation tube 34 extending from the cuff to the inflation 
line 2 of the tube 1 . 
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Description 

[0001] This invention relates to laryngeal mask as- 
semblies of the kind including an elongate tube and a 
mask portion at the patient end of the tube, the mask 5 
portion including a mount member of generally elliptical 
shape having an opening therethrough communicating 
with the patient end of the tube and a hollow cuff mem- 
ber extending around the mount member. 
[0002] It is common practice to use an airway known 10 
as a laryngeal mask for administering anaesthetic and 
ventilation gases to a patient. These airways comprise 
a tube with an inflatable mask or cuff at one end, the 
tube being inserted in the patient's mouth so that one 
end is located in the hypopharynx and so that the mask is 
forms a seal in this region with the surrounding tissue. 
Laryngeal masks are described in, for example, US 
5355879, US 5305743, US 5297547, US 5282464, GB 
2267034, US 5249571, US 5241956, US 5303697, GB 
2249959, GB 2111394, EP 448878, US 4995388, GB 20 
2205499, GB 2128561 and GB 2298797. 
[0003] Laryngeal masks have several advantages 
over endotracheal tubes, which are longer and seal with 
the trachea below the vocal folds. It can be difficult, how- 
ever, to manufacture the patient end of the mask at low 25 
cost. 

[0004] It is an object of the present invention to pro- 
vide an improved laryngeal mask assembly and method 
of manufacture. 

[0005] According to the present invention there is pro- 30 
vided a laryngeal mask assembly of the above-specified 
kind, characterised in that the cuff member is formed 
integrally from the mount member 
[0006] The mount member and the cuff member are 
preferably made from the same thermoplastic material, 35 
the cuff member being blow moulded with a thinner wall 
than the mount member. The mask portion may include 
an inflation tube extending along a groove in the mount 
member. The mask portion preferably includes a retain- 
ing plate retaining an edge of the cuff member. The 40 
mask portion may include a plurality of surface forma- 
tions, such as ribs, arranged as epiglottis guides. The 
cuff member may contain a resilient foam. 
[0007] A laryngeal mask airway assembly and its 
method of manufacture, according to the present inven- 45 
tion, will now be described, by way of example, with ref- 
erence to the accompanying drawings, in which: 

Figure 1 is a side elevation view of the as- 

sembly; 50 

Figure 2 is an enlarged cross-sectional 

view of the patient end of the as- 
sembly; 

55 

Figure 3 is a cross-sectional view of the 

mask at a preliminary stage of 
manufacture; 
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Figures 4 to 6 are cross-sectional views of the 

mask at subsequent stages of 
manufacture; 

Figures 7 and 8 are cross-sectional views showing " 
stages in an alternative manufac- 
ture of a mask; and 

Figure 9 is a cross-sectional view showing 

a preliminary stage of another al- 
ternative manufacture of a mask. 

[0008] With reference to Figures 1 and-2, the assem- 
bly comprises a bendable tube 1 of a plastics material, 
such as PVC, with a coupling 1 0 at its machine end 1 2. 
The tube 1 is curved along its length and has a mask 
portion 13 at its patient end 14. 

[0009] The tube 1 is extruded with an inflation lumen 
2 within its wall. The lumen 2 is connected towards the 
machine end of the assembly to an inflation line 3 with 
an inflation indicator and connector 4. The opposite, pa- 
tient end of the inflation lumen 2 communicates with the 
mask portion 1 3. 

[001 0] The mask portion 1 3 comprises a relatively stiff 
mount member 20 and an integral cuff member 21 both 
formed integrally with one another from a thermoplastic 
material, such as PVC. The rear, machine end of the 
mount member 20 has a cylindrical sleeve 22 attached 
at the patient end 14 of the tube 1, such as by insert 
moulding the sleeve about the end of the tube. The for- 
ward, patient end 23 of the mount member 20 is of an 
inverted dish shape with a generally elliptical or egg- 
shape outline and with a concave recess 24. 
[0011] The cuff member 21 is considerably thinner 
than the mount member 20 and provides a hollow an- 
nulus extending around the patient side face of the 
mount member. A separate, moulded retaining plate 30 
is attached to the patient side of the mount member, in 
the concave recess 24 and within the outline of the cuff 
21 . The retaining plate 30 is of dome shape with an ap- 
erture 31 aligned with the bore through the sleeve 22, 
and hence the tube 1 . Around the outer edge of the plate 
30 a rearwardly-extending lip 32 overlaps the edge of 
the cuff member 21. The patient-side face of the plate 
30 preferably has surface formations 33 in the form of 
ribs or the like, to act as epiglottis guides. A short infla- 
tion tube 34 extends in a groove 35 on the patient-side 
of the mount 20, where it is held in place by the retaining 
plate 30. One end of the tube 34 projects into the cuff 
21; the opposite end communicates with the forward 
end of the inflation lumen 2 in the tube 1 . 
[001 2] The stages of manufacture of the assembly will 
now be described with reference to Figures 3 to 6. Fig- 
ure 3 shows the mount member 20 before formation of 
the cuff member 21 , the forward end of the mount mem- 
ber terminating with a relatively thick, stiff, radially-ex- 
tending flange 36. The forward surface 37 of the flange 
36 is flat except for two short, forwardly-projecting co- 
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axial walls 38 formed around the inside of the flange and 
separated from one another by a small gap, so as to 
form a small annular channel 39. The mount member 
20 is placed in a heated injection mould tool 40 having 
an annular cavity 41 beneath the flange 36 defining the 
desired shape of the cuff 21 . An annular blowing ring 42 
is brought into the tool 40 to locate in the channel 39. 
Air supplied through the blowing ring 42 causes the ma- 
terial of the flange 36, softened by the heat of the tool 
40, to be blow moulded to the shape of the cavity 41, 
that is, to the shape shown in Figure 4. 
[0013] A small aperture is formed through the inner 
one of the walls 38, into the cuff 21 , such as with a heat- 
ed spike (not shown), and one end of the inflation tube 
34 is pushed through the aperture into the cuff and bond- 
ed in place, as shown in Figure 5. The tube 34 is then 
laid in the groove 35 and its other end bonded into a 
short passage 43 in the mount 20, which opens into the 
inflation lumen 2 in the tube, as shown in Figure 6. 
[0014] The inner. end of the cuff 21 is unattached by 
the blow moulding process, because of the presence of 
the blowing ring 42: The cuff 21 is sealed by attaching 
the retaining plate 30 and bonding this to the forward 
side of mount 20, such as by heat sealing, solvent, ad- 
hesive or by a mechanical clip connection. 
[0015] Instead of using a separate inflation tube, a 
tube 34' could be formed integrally with the mount 20', 
extending from the short passage 43* communicating 
with the inflation lumen 2, as shown in Figure 7. The 
tube 34' is joined with the cuff 21 1 after the blow moulding 
step, as shown in Figure 8. 

[0016] Figure 9 shows an alternative method of blow 
moulding the cuff member in which the mount 20" is 
moulded initially with a ring 38" projecting from its rear 
surface, the ring 38" having an annular channel 39" or 
a number of holes to receive a blowing ring or blowing 
pins 42". Pressure applied through the blowing ring or 
pins 42" blows the forward part of the mount forwardly 
into a cavity appropriately shaped to form the desired 
cuff member. 

[0017] The mount may be preformed in one mould 
and subsequently blow moulded to form the cuff in a dif- 
ferent mould, as described above. Alternatively, the 
mount and cuff could be formed in the same mould, this 
having a movable cavity so that it can be enlarged to 
enable both operations to be carried out one after the 
other. 

[0018] The cuff could be filled with an open celt resil- 
ient foam added through the blowing ring or pin following 
the blowing process. In this way, the cuff would have a 
naturally inflated or expanded state and would be 
sucked down for insertion and removal by applying neg- 
ative pressure to the inflation line. 
[0019] The present invention can reduce considera- 
bly the manual assembly operations needed to make a 
laryngeal mask assembly. This enables costs to be min- 
imized so that the assembly can be provided as a single- 
use, disposable device. 
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Claims 

1 . A laryngeal mask assembly comprising an elongate 
tube (1) and a mask portion (13) at the patient end 

s (14) of the tube, the mask portion (13) including a 

mount member (20, 20', 20") of generally elliptical 
shape having an opening therethrough communi- 
cating with the patient end of the tube (1 ) and a hol- 
low cuff member (21) extending around the mount 

10 member, characterised in that the cuff member (21 ) 
is formed integrally from the mount member (20, 
20', 20"). 

2. A laryngeal mask assembly according to Claim 1 , 
1$ characterised in that the mount member (20, 20\ 

20") and the cuff member (21) are made from the 
same thermoplastic material, the cuff member (21) 
being blow moulded with a thinner wall than the 
mount member (20, 20\ 20"). 

20 

3. A laryngeal mask assembly according to Claim 1 or 
2, characterised in that the mask portion (13) in- 
cludes an inflation tube (34) extending along a 
groove (35) in the mount member (20, 20', 20"). 

25 

4. A laryngeal mask assembly according to any one 
of the preceding claims, characterised in that the 
mask portion (13) includes a retaining plate (30) re- 
taining an edge of the cuff member (21 ). 

30 

5. A laryngeal mask assembly according to any one 
of the preceding claims, characterised in that the 
mask portion (1 3) includes a plurality of surface for- 
mations (33) arranged as epiglottis guides. 

35 

6. A laryngeal mask assembly according to Claim 5, 
characterised in that the surface formations are ribs 
(33). 

40 7. A laryngeal mask assembly according to any one 
of the preceding claims, characterised in that the 
cuff member (21) contains a resilient foam. 



45 



50 



55 



EP 0 935 971 A2 



3 




4 



EP 0 935 971 A2 



Fig.4. 






5 



0 



(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



iO!i!^ii!!i!iiissiai8B»:!S!!!9l!l!! 



(12) 



Llilll inn urn ii iii urn n m urn i 

illlrttlnrrlllll llitli 

(11) EP 0 935 971 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

05.07.2000 Bulletin 2000/27 

(43) Date of publication A2: 

18.08.1999 Bulletin 1999/33 

(21) Application number: 99300168.4 

(22) Date of filing: 11.01.1999 



(51) Intel 7; A61M 16/04 



(84) Designated Contracting States: 


(71) Applicant: Smiths Industries Public Limited 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Company 


MCNLPTSE 


London, NW11 8DS (GB) 


Designated Extension States: 




AL LT LV MK RO SI 


(72) Inventor: Pagan, Eric 




Hythe, Kent CT21 6DN (GB) 


(30) Priority: 17.02.1998 GB 9803199 




(74) Representative: Flint, Jonathan McNeill et al 




765 Finchiey Road 




London NW11 8DS (GB) 



(54) Laryngeal mask airways and their manufacture 



(57) The mask 1 3 of a laryngeal mask assembly has 
a mount 20 and an integral cuff 21 at the patient end 14 
of a tube 1 . The mount 20 is of a thermoplastic material 
and the cuff 21 is made by blow moulding from the ma- 



terial of the mount, A separate retaining plate 30 seals 
an edge of the cuff 21 with the mount 20 and traps an 
inflation tube 34 extending from the cuff to the inflation 
line 2 of the tube 1 . 




Printed by Jouve. 75001 PARIS (FR) 



EP 0 935 971 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 30 0168 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lnt.CU) 


X,D 
Y 


US 5 305 743 A (BRAIN ARCHIBALD I J) 
26 April 1994 (1994-04-26) 

* column 3, line 7 - line 33; figures * 

* column 4, line 16 - line 43 * 

* column 7, line 25 - line 43 * 


i 

2-7 


A61M16/04 


Y 


EP 0 489 507 A (SMITHS INDUSTRIES PLC) 
10 June 1992 (1992-06-10) 
* column 2, line 30 - column 3, line 21; 
figures 1-3 * 


2 




Y 


EP 0 712 638 A (SATO T0RU ;MALLINCKR0DT 
MEDICAL INC (US)) 22 May 1996 (1996-05-22) 
* column 5, line 56 - column 6, line 15; 
figure 1 * 


3 




Y,D 


GB 2 298 797 A (SMITHS INDUSTRIES PLC) 
18 September 1996 (1996-09-18) 

* page 3, line 12 - page 4, line 26; 
figure 2 * 

WO 97 12641 A (BRAIN ARCHIBALD IAN JEREMY) 
10 April 1997 (1997-04-10) 

* page 15, line 7 - page 16, line 19; 
fiaure 11 * 


4 




Y 


5,6 


TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 




A61M 


Y,D 


EP 0 448 878 A (BRAIN ARCHIBALD IAN 
JEREMY) 2 October 1991 (1991-10-02) 
* column 7, line 3 - line 13; figures * 


7 




P.X 


EP 0 865 798 A (SMITHS INDUSTRIES PLC) 
23 September 1998 (1998-09-23) 
* column 2, line 21 - column 3, line 46; 
figures * 


1-3,5,6 




The present search report has been drawn up for alt claims 







Ptac* of «*arcti 

THE HAGUE 



Dot* of completion of th« werch 

10 May 2000 



Examiner 

Zeinstra, H 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant rt taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after me filing date 
D : document cited in the application 
L : document cited for other reasons . 



& : member of the same patent family, corresponding 
document 



2 



EP 0 935 971 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 30 0168 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

10-05-2000 



Patent document 




Publication 




Patent family 




Publication 


cited in search report 




date 




members) 






US 5305743 


A 


26-04-1994 


MX 


9301163 


A 


29-07-1994 








US 


5391248 A 


21-02-1995 


EP 0489507 


A 


10-06-1992 


AU 


647206 


B 


17-03-1994 








AU 


8792591 


A 


11-06-1992 








CA 


2056013 


A 


06-06-1992 








DE 


69102982 


D 


25-08-1994 








DE 


69102982 


T 


27-10-1994 








DK 


489507 


T 


12-09-1994 








ES 


2057782 


T 


16-10-1994 








GB 


2250440 


A.B 


10-06-1992 








IE 


64695 


B 


23-08-1995 








IL 


100025 


A 


31-12-1995 








JP 


4272766 


A 


29-09-1992 








US 


5201310 


A 


i 3-04-1993 




EP 0712638 


A 




22-05-1996 


JP 


7323088 


A 


12-12-1995 








AU 


700088 


B 


24-12-1998 








AU 


2538795 


A 


21-12-1995 








US 


5743258 A 


28-04-1998 








CA 


2168548 


A 


07-12-1995 








WO 


9532754 A 


07-12-1995 


GB 2298797 


A 


18-09-1996 


EP 


0732116 


A 


18-09-1996 








OP 


8257125 


A 


08-10-1996 








US 


5771889 


A 


30-06-1998 


WO 9712641 


A 


10-04-1997 


AU 


7139196 


A 


28-04-1997 








BR 


9606676 


A 


21-10-1997 








CA 


2206697 


A 


10-04-1997 








CN 


1166137 


A 


26-11-1997 








EP 


0794808 


A 


17-09-1997 








JP 


10510463 


T 


13-10-1998 








US 


5896858 


A 


27-04-1999 


EP 0448878 


A 


02-10-1991 


AU 


7004491 


A 


29-08-1991 


EP 0865798 


A 


23-09-1998 


AU 


5840698 


A 


24-09-1998 








GB 


2323290 


A 


23-09-1998 








JP 


10263086 


A 


06-10-1998 



I 

o 

u. 

O 

ft For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



3 



1 



THIS PAGE BLANK (usfto) 



i 



r 



